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5 ^ m m 

^mmizfai-ox b * 5 rc^. ikn&Mm^mm(Dmnmm:^^(omm^^ 
15 fsi^^. i^mi^xh-t^fsimmM^'^mi^fSiV^ii^^vmmfjm^o 

^m±xu. 7jc^ D itmf)m=f±^^^mm\^^mm^\zm^hxv^^ 

25 — ^t:f^&t"'&o ^(Dl-DX-^^ RWV (Rotating Wall Vessel) n-f Ti7 

^ffl#fF5, 0 0 2, 8 9 0-^#M)o RWV AM :t U T ^ 

30 ^m^ti<DfzL^. M'^^)y^'^ — n\iMJi:-(0'&.ti\z^'^\^xm^(D\U 
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RWV ;t -f ^ U T 37 _ oD -ftg t> . RCCS (Rotary Cell Culture 
5 System™:Synthecon Incorporated) 3D-clinostat tuE. WiiU(DmW.^h 

mtimm^mM'r^mmf)^mm-^tim^\t.mm^8- 173143-^. 

#^^9 - 37767 #^#P8 2002-4517 3^#flS), Mmizm^ 

\z^w^m^^vxm^-^tix\^^^ mx\t. ^o^fps, 153, 13 

10 3-^. ^a#fF5, 1 5 5, 0 3 4^, ^H^fF 6 , 1 1 7, 6 7 4-^. 

3i^B«^fF6, 4 1 6, 7 7 4^mM). mm^hmt}mmT-c(Dmmmmm 

WiwmMnmz^n^n^w^'n(Dmm'^. iEnmM\z^-x^mm 
15 tti^^<^^(DmMM\z%m^ft^-&^i:^^''^t^nM^^'t^oVr!i-m-c>x. 

m m (D ^ ^ 

20 i^mmu. nm.w^^^m.mt^z.hfs.<. ^^kTzm^zw^wM^mmt 

^(Di-^t)Vi\z^m\z^'^n^f^m^wmm^%mv> z.n^mwmmzjf^ 

25 Z.ii1s.<.^<(0W^'^mU^%^^t.ifiX'^^. 6 RWV (Rotating Wall 

iBssQi) ^^-^ ^^)T ^ ^-^m\f^x.mm.fhm.i3nmyxmmT^z.t.\z^ 

30 ili:(cJ;D. #C#mil§Sllt-§^S(-|BT^o 
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mm^miz^^^x. mm^Mtinmi^mm^mhxmm(Dmtj(D i./io~ 
1/100 mmx^^^tf>m^v^^o ^(D^^-^mw^mtinmu. m^x 

MtBAM :t U T ^ ^ - <i: l-X ti, 1 1*0^^ AM :t 'J T ^ ^ —^^^^^ 
<. m^^tim (Rotating Wall Vessel) AM :tUT^^-^#l'f^-<^^^^^ 
X^^o RWV (Rotating Wall Vessel) AM U Ti^ ^-^ffi V^fc«-&©i§ 

m^mt. mx\t. mnmm lo''~lovcm^ m^nM 8. 5~25rpm mm 

1I2«. m<D^y^)V (±) ^ 15ml n:::;^;;V5^:i-:7^=£^-r^* (T) 
: ^^hc^v-UV • X::r>^> (HE) : T^V^^T > 

ffl i^^r^m^mm • tgf- ^ isjn. f : #gi§« (-^ h • tgf- /3 ^jn. 

: #eia« (-^1/^;/ • TGF-i8#^in (10%FBS)]c 



wo 2005/056072 



PCT/JP2004/018339 



^) • TGF- j8 #^^j]D (10%FBS)^ ;& : RWV ^ffl V^felH^t^* • TGF-i3«D]o 
5 0 7 RT-PCR (A : Collagen type IL B : Aggrecan) ^^i" C^' 

^y^. : »SJ§« hi§«) • TGF-i8». * : RWV ^^V^felnl 

10 m9\t. mmum i^i^^-Tzmmmm) ^^^^mmm^m^m\z^ 

mVX. AMm^1^(D^^timM. (A:RWV-^ig«bfct5j#IIIII:bar=10mm. B: 
15 ^Jtg^bfe^^:7"r$>§o 

01 #5imit®it7^::n>o^'6^ ik-.^-^^mm^^mM^ B: 

*Ba^ffl»^^^*)S®ffi5fe^fi®S^^^fe^#S2 003-413758-^. 
:feJ;rX#S2 004-9668 Q^(DmMm\zUWi.-^Wz.P^m^^^'t^o 

25 

^ 0J ^ jfeSS T § 86 ® « ^ <^ 

1. mWfhMtsnm 

30 5^:^^=^bTAX«Ji;if^«9{±l$n;^c:a/jNa;^ (simulated microgravity) 
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10 v\z\m^mm^mmvx. mmizti-T^mmo^mijo^mm^mrHt-r^z: 
iifjm^n^o m^mzu. mmmmizij^-^^^m^mtiu. mm^i^i^x 
mn<Dmti (g) © 1/10-1/100 s^-^ 3b §;i<h30^^M^bv>o 

^-^mm-r^. ^(D^'^t^./^-<':tvri^^-^vx\t. m^\tt. rwv 

(Rotating-Wall Vessel : US 5,002,890). RCCS (Rotary Cell Culture 
Sys tern™: Synthecon Incorporated) . 3D-cl inostat. UBUizWm^S- 
1 7 3 1 4 3^. #r?B¥9 - 3 7 7 6 7-^. *3j^rJC#IS2 0 0 2 -4 5 1 

20 7 s^izmm^nxi^^^^^^fsiho^m^^^^^-fy^x^^o f3ii}-^x%. rwv 
^^zSRccsu^T.^mmm^m^xi^^^^^^'^j^xmtix^^^o ^fc. i 

2fft^ (MX-«\ 2$ft^CD clinostat #) XU. ■m^S;^ hi/ 

X) ^m^^^fr^^t^^x^-r. ^rc^yy'jv^i^hmm^-r^rc^. i$i 

:^mm(Dmmmxm^^Brix\^^^ rwv«> msk^z^-oxmrn-^nraiST. 
^mmm^iMxrcim^(Dmi^^;^-ftvr^^-x^^. rwv 
30 ^\H^m^j%^^^j7^^-mzmmm^mr^v. mm^mmvr^'^. -^(d 
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Tcim^Tmnit 8. 5~25rpm gSTab^ ^ b V^o ZKD^^ fSiM^m 

10 Atj (g) (D i/io-i/mmmtu^o 

^ {;i jiS D T f IJ ffi f ^ ^ T # § o 

4. mm(Dmm^i^ 

i®J:S^TfflVi§^<^:/O^T^^o ^fc. FBS (Sigma^hM) 

Antibiotic-Ant mycotic (GIBCO BRL%i:®) mcDm^mwm^mtUVXh^ 

30 FK-5G6-^i/i7n7.#U>^©^^JfllWJ^ BMP-2. BMP-4. BMP-5. BMP-6. 
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BMP-7Rr/BMP-9#©'fr?^^ife^>A°ii7M (BMP: Bone Morphogenet ic 

Proteins). TGf- &m(D^mmm\imi^i}-'Bm\tM imx\t2m^±^. 
mm(Dmm\t. 3~io%co2. 3o~4ot:, mz^xcoz. 37'c®^#T'rff 

Sb< tt21~28B-e2fe^o 

10 mz. Rwv mm 5cm^-/-fe;i-) ^mm-r^m^. nmmm^ lo^-iovcm^ 

(Dmrnmrn-cmmv. s. 5~25rpm©iiife®j^ (m%Bm(D^y'\ijv) xm 

5. ^^m(Dmm 

:$^mm(D:i^^m^n^m»jzmm'rmt. ^'Bco-wmmm^mm vrc^n 

20 mtjT-vs^kTtmizmmvx. m.'^mm^mmv. mmm<DW:'m[^mmz 

(Dmm\zitmhxiE^m(Dmm-A^d>u\^^r^it>. ^^^^fs^^^^^^-^ 
miz-r^o 

25 m M m 

(1) ^'^^^'wmm^mmm^mmcDmm 

30 Maniatopoulos&CD:^^S (Maniatopoulos, C. , Sodek, J., and Melclier, A. 
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H. (1988) Cell Tissue Res. 254, p317-330) \z^^^xmmVTco MMVTc 
mm^^ 10% FBS (Sigma^fc^) 43 J: Antibiotic-Ant imycotic (GIBCOBRL 

(2) ^^^'wmm^mmmm=mm(Dmm 

Dexametliasone(Sigma1ifc®). lOng/ml TGF-i83 (SigmattM) > SOAtg/ml T 
Xn;VH>^(WakoM). ITS + Premix (BDM)^ 40Atg/nil L-proline (Sigma 
*5j;tKAntibiotic-Antimycotic (GIBCOBRiaM) &-^t?DMEMi§*?^ 

(sigmaftM) muz. \:^io'cens/mihf3i^^^izmmv. Amm\z-t>rc 

10 -DXmmmm i^Uvhmm) %b<J3;RWV;t^:^UTi^:57— (Synthecon 

15ml u-:^)v^a.—yiz±Bd.mmmmm lomi ^An. 50g 

X^^mM'b'hXi'^mvrc^Uy hUm^. 37'C. 5%C02^#T-e^l/>y h 

15 ^ff-^fco — RffV A-r:t-UT:i7:$7 — it^ 5cm 

^^^r;I/§fflViT^ : 8. 0~24rpm. 37t:. 5%C02 ®^#T"eff o ;feo [hI 

^ic^t. a mxm.mnf)m ^ \z x § mm \zti.^^3\zmm\zm^v 
tzL im (DmmMmMit^mb\z7^'r)o ^fe. mm(DmA\zxx)mf}^^\:^ 
^i^t, z.nitmm./i-^Mti'mm'&n.ir^ti^^Bmmizm^vnLo miiz^n 

20 i£#i|(D>^D h3;v^, ^;feEI2 RWV ci^y-i^:;!/.^;^ 15ml n-:^;;!/^^ a.— 

^^'oD^m^^To *fc^ mm'^(Dm.mm.^iti^i^r:im^^m4\z^'t. m 

4J3::fc/0^e>. TGF-i8 ^»DbTffo;^ RWV ^ffiVifeHIfe:^*. TGF-i8^^ 

wvx'if^rcmmmm (^uy hmm). jG^-^^mm-^-tizn^rcmnm 

25 2. jt«aii®mffi:s^-^ 
(1) mm^-fe 

lmm^t\Z^^h^^^V > ■ J^:tS^> (HE). it>'^:n>043d;r; 
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i^x-t/HSUfe^. iSH 10%EDTA, lOOmM Tris(pH7. 4)4'-rl5lMrBll^M 

(2) t;1/:3!7 u :7:t7.:7 iffgtt 

^t;:^V^T. lMPBTir^^lc:T;i-:ifJU :7:tX:7Ti57— if (ALP) m^Ml^^n 
ofeo ALP ^-I^cdMSH^ 100 mM Tris (pH 7.5), 5inM MgClz 

10 Ti^fe^tii^ iz-fA— -ir^JC), 500/x 1 ® lOOmMTris (pH 7. 5) , SmMMgClz, 

1% Triton x-100 izmmvxm^^mmwvr^. mwm e, ooog x 5 ^mm 

vi> b T ± ?f ^ m b 7t o # m '14 > 0.056 M 
2-amino-2-niethyl-l, 3-propaiidiol (pH 9.9), 10 mM p-nitrophenyl 
phosphate, 2 mM MgClz \z^±m 5^1 ^HnX. 37^0^ 30 ^^O^^l^ 
15 — hbfe^. 't<\Z'^'i^U^V— h U— y-T®iR^feS 405iimog^5te^ 
^a'J€bT^56;^Co ^gli«p-nitrophenol ^ffl V^Tf^iSbl^o 
6^c^i-o ^"yy^. TRWVJ RWV ^ffiVi;^clHl^i«. riGF-iSj « TGF- 
^^msaVCff-otc^Vv Vmm. 10%FBS TGF-/3 ^^itTlcifT-Q;^ 

20 (3) ^«6«IRT-PCR 

'mz-D^^X. 1 m.mn^zW^^m^^'B.Bi^X-^^ collagen TypeH-^ 
Aggrecan RT-PCR f^J; DM^bfeo 

it^lM^^S)© RNA ©ttffiJi. TRizol Reagent (Invitrogen) ^fflV^^^o 

25 i5m'^'fuv:o.—)v\zm.^^. mM^'mzo\^xmm'^tz.(D%. imnio 

i7nn4^;Vi:.^»n. ct<igD^i?T l5000rpmT^ii>c v :/n;NV 

M-ly. ^tJ iMg <^ totalRNA ^ RT {c#fcb;to 
RT h First-Strand cDNA Synthesis Using Superscript Kfor 

30 RT-PCR (Invitrogen) ^^XS TAKARA RNA PGR kit (AMY) Ver. 2. 1 (TaKaRa) ^ 
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^fflbTmSbfeo First-Strand cDNA Synthesis Using Superscript IE 
for RT-PCR SO-C 60 TOt: 15 ^(D^j^^ RT RjiS^ff ^Co TAKARA 
RNAPCRkit (AMY) Ver. 2. 1 (TaKaRa) 30t: 10 42T: 30 99^ 5 
5°C 5^^®^fl^-rRTSJiS^fT/^^;feoRTT^Vi7t:/^^'T--«i?^Ta)i43 

5 DTfe^o 

[RT:7°^'f^-] 

Aggrecan: 5' -cctaccaggacaaggtctcg-3' (iH?!J#-^ 1 ) 
Collagen type II: 5' -ccatcattgacattgcacccatgg-3' (aH^J#-^ 2 ) 
V7)\^^^J^ PGR FastStartDNA Master CYBR Greenl^^yb. PGR 
10 mmtVX Light Cycler (Roche) ^^ffi i^Toy^-f 

[PGR >'°^-l'T— ] 

Aggrecan Forward : 5' -cctaccaggacaaggtctcg-3' (iH^J#^ 3 ) 
Aggrecan Reverse : 5' -gtagcctcgctgtcctcaag-3' (iB^J#-^4) 
15 Collagen type II Forward : 5' -ccatcattgacattgcacccatgg-3' (iB^J# 

-^5) 

Collagen type II Reverse : 5' -gttagtttcctgtctctgccttg-3' (iB^J#^ 
6) 

[PGR Rm^m 

20 Denature : 95*0 5 # l-l^-^^JV 

Amprification : QSt: 15 BOt: 5 #^ 72'C 15 # 

Melting curve : 70'C 10 # 

Cooling : 40°C 30 # 
RT-PCR ©M^^m 7 Jc^i" (A -.Collagen type IL B : Aggrecan) o ^ 
25 "yyco TRWVJ t3;RWV ^ffiVifcio[tei:§*. rxGF-iSJ TGF-j3 ^^JObTtf 

3. 

|g<, 5mni @JgT$.o;^Co Z.n\Z^il^. RWV ;t-r :t U ^- 

30 ^cJ;§|lIfe^«■r^^lHBSIWI±/^)n«/^fi;^Tl?M*L•^ lcm~l. Scm 
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RT-PCR (D^Mf}^^ Collagen TypeH-^ Aggrecan (Drnm-^mm-^n 
10 «M2 : RWV ^«ISll®5tftMS 

RWV mmm.M(Dmm^ eiko ta-xtzi (eko instruments thi^) ^fSffl ut 

^Itebfeo ^ifSMl fct^oTf^MUfe RWV ±§«ffili€r 2mm MKS^MV. 
0. Imm/sec ©jtS^ffi^bJ^o -^©M^ (Pa) iimm (mm) tcS^X 
stress-strain ^S^fft'Jbfeo 

20 njsM 1 {c^^eo T^Mbfe RWV i^aia^ 2 uraJt^) ^^-^^^ 

^i^^«vA/-^>5^;i' 0. 6mg/kg ^m\^^x^mmmwi^Tz.o^m^m\t. 

■&i^m'^mm{&mmm)mm^^tvrco mm'^Mnzm^m^xn. mm 

j}xhv ^>ifvrc)o w^n^^^nk^^y^'^m^^xmsmm \zm^v. 
^mmzjf^mvr^io mm^^mmh. mm^. ^m^4-0'r-<ti>xm 
mmmmmm&\zxmmin-dmB vr^\^^ z. t. ^■mm\^x^m^m:i' u 

30 fcc 
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2. mms.mcoMm 

^mum(Dmmt. mmW>mzy°u~:f^^X. VenusRod (Axiom ^tiS) 

5 3. ummM. 

m^). 1^:7^- > 0^-6 (so^-fe). ■^mm.m^mm^\z^r)w^mvr^o 

(09 (B), (c))«. ^iDJt>xm^-3i}^ummf)mm'c^. s.&u^nn^tim 
15 ^bfe^i#^e.nfeo 4 HE iE^©:#m^a: 

mmoDmnn^m^m^-r^z. ii-^^x^Tc mi Do 
izm^-r § it :7 ^ - > 0 ^^{t ^ . iE^#c#M^ h mm(Dm'^m-^m e. 

n. Sfe'i'SS^:S^L'-:^':5:^^$nfe^: t^atSUfe (HI 2)o ^fe^ 

20 

30 mmm^i -Aj:mm(Dmm : -^^dna (y^-i'^-) 
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m ^ m m 

5. mummfhmts^m±.xm^'t^n^ri-^)r^^~ifi. rwv 

(Rotat ing Wall Vessel) m:^UTi7^-T$,^. 4 fc:fB«(D:^?£o 

6 . mnif^(Dmnm^ifi ic—iovcm^ rwv ®iHi^5i^5oms scm^^y 

So 

frtJti^. «st<:® 1 ~ 6 ©Vi-rti:^^ 1 M\zmm(D-1jmo 

20 -\^rz.^m.mm^nud^MtsnmTxmmt^. w^:^i~7©v^-rm^ 
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<120> Three-dimensional cartilage tissue generation from chondrocyte under simulated 
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<140> 
<141> 

<150>JP2003-413758 
<151>2003-12-11 

<150>JP2004-096686 
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<160> 6 

<170> Patentin Ver. 2. 1 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA (primer) 
<400> 1 

cctaccagga caaggtctcg 20 

<210> 2 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial • Sequence: Synthetic DNA (primer) 



<400> 2 

ccatcattga cattgcaccc atgg 
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<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial SeQuence: Synthetic DNA (primer) 

<400> 3 

cctaccagga caaggtctcg 20 



<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA (primer) 
<400> 4 

gtagcctcgc tgtcctcaag 20 



<210> 5 
<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA (primer) 

<400> 5 

ccatcattga cattgcaccc atgg 24 



<210> 6 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA (primer) 
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<400> 6 

gttagtttcc tgtctctgcc ttg 23 
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